Signaling and apoptosis differences between severe hypoxia and desferoxamine treatment of human epithelial cells.
The mechanisms by which cells undergo proliferation arrest or cell death in response to hypoxia are still not completely understood. Originally, we showed that HeLa and Hep3B carcinoma cells undergo different proliferation responses in hypoxia. We now show that these 2 cell lines also have different cell death responses to severe hypoxia, with HeLa showing both cell cycle arrest and apoptosis (as early as 12 h after hypoxia treatment), and Hep3B showing resistance to both. Hypoxia-induced apoptosis in Hela was associated with decreases of both phospho-S473- and -T308-AKT and loss of AKT function, whereas Hep3B cells were resistant to hypoxia-induced apoptosis and did not lose phospho-AKT or AKT function. We then decided to test if our observations were confirmed using a hypoxia mimic, desferoxamine. Desferoxamine treatment yielded cell cycle arrest in HeLa and moderate arrest in Hep3B but, surprisingly, did not induce notable apoptosis of either cell line with up to 24 h of treatment. Hypoxia-treated normal human mammary epithelial cells also showed hypoxia-induced apoptosis. Interestingly, in these cell lines, there was a complete correlation between loss of phospho-AKT and (or) total AKT, and susceptibility to hypoxia-induced apoptosis. Our data suggests a model in which regulated loss of active AKT at a precise time point in hypoxia may be associated with apoptosis in susceptible cells.